Introduction
The object of the present paper is to establish some new integral inequalities which, in the special cases yield the well known Opial inequality and some of its generalizations.
In 1960 Z. Opial [5] published a remarkable paper which contains the following integral inequality! Let y(x) be of class C 1 on 0<x<h and satisfy y(0) = «= y(h) » 0, y(x)>0 on (0,h). Then This inequality has received considerable attention and a number of papers have been appeared in the literature which deals with the simple proofs, various generalizations and discrete analogues of Opial inequality and its generalizations, see [l] , [2] , [4] , [7] and the references given therein. In [3] » Das obtained a generalization of Opial's inequality which in turn gives the sharper version of the inequality established by Willett in [8] (see, also [2] ). In the present paper we establish some new integral inequalities which in the special cases yield the well known Opial inequality [5] and some of its generalizations given by Das [3] and the present author 0 0
The constant 4-is the best possible in [6] .
Statement of results
In this section we state our results on the integral inequalities to be proved in this paper.
We list for convenience the following assumptions« (H^) Let a.vtc' 11 " 1 '^^ be such that u ( 
for 0<k<n-1. Equality holds in (2) if and only if k = 0, n = 1 and u^(x) = v^(x) = o, where c is a constant.
As an immediate consequence of the above theorem we have Theorem 2.
Assume that the hypothesis (H2) holds. Then
where Mk is as given in (3) The following inequalities analogues to Theorems 1 and 2 also yield in the special cases the Opial inequality [5] and its generalizations given by Das in [3] . Theorem 3.
Assume that the hypothesis (H^) holds. Then
in [8] .
where M^ is as given in (3) for 0< k<n-1. Equality holds in (6) if and only if k = 0, n = 1 and u (n, (x) = v {n, {x) = c, where c is a oonstant.
T h e a r » m 4* Assume that the hypothesis (Hg) holds.
where M k is as given in (3) for 0^k<n-1. Equality holds .in (7) if and only if k « 0, n = 1 and equalities in (5) hold. H e m a r k 2. We note that, by setting k = 0 and u(x) = v(x) in Theorems 3 and 4, we get the inequalities contained in the paper of Das ( [3] , Theorem 1 and Remark on p.259) and in addition if n » 1, then from Theorem 4 we obtain Opial's original ineq uality (1).
Another interesting generalization of Opial's inequality is embodied in the following theorem. 
for 0<rk<n-1. Multiplying both sides of (10) and (11) by v^(x) and u^(x) respectively and upon using the Schwartz inequality we obtain-
Prom (12) and (13) we have
Now integrating both sides of (14) from a to b and using p Schwartz inequality, the elementary inequalities (d+e) < 1 1 < 2(d 2 +e 2 ) and d 2 e 2 < ^ (d+e), d,e$0 to the right hand side we obtain
That equality holds in (2) oan be seen by the argument given in ( [3] , p.259). This completes the proof of Theorem 1. 4. Proofs of Theorems 3 and 4 Multiplying both sides of (10) and (11) by u (n *(x) and v^n'(x), respectively, and upon using the Schwartz inequality we obtain 
The above inequality is, in fact (6)'. The faot that equality in (6) holds can be seen by the argument given in ( [3] , p.259) and the proof of Theorem 3 is oomplete.
The proof of Theorem 4 follows by using (6) and the same arguments as mentioned for the proof of Theorem 2 in Section 3«
Proof of Theorem 5
By setting k = 0,1,...,n-1 in (10) and using Schwartz inequality, we obtain 1 The above inequality is in fact (8) and the proof of the Theorem 5 is complete*
